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(54) SPUTTERING DEVICE AND FORMATION OF DIELECTRIC FILM 

(57)Abstract 

PURPOSE: To provide the sputtering device for forming a 
dielectric film with the generation of the abnormal discharge and 
dust minimized in the sputtering device in sputtering and 
capable of maintaining a stabilized plasma discharge for a long 
time. 

CONSTITUTION: The device parts 7 having a ground potential 
are provided around the opposed substrate 8 and target 3, and a 
dielectric film is formed on the substrate by using the ceramic 
target 3. In this sputtering device 1. at least the surface of the 
parts 7 on the space 14 side wherein plasma is coated with an 
insulating ceramic film consisting of AI203, Ti02, ( SiO^ Zr02, 
MgO or B4C in O^SOmflnxJkdckDe^s by CVD, PVD, 
r /{hernial i 



sputtering, coating or * 



I spraying. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the sputtering system for obtaining the dielectric film 
which has a high dielectric constant in more detail about the membrane formation approach of a 
sputtering system and a dielectric film, and the membrane formation approach of a dielectric film. 
[0002] 

[Description of the Prior Art] Sputtering system a shown in drawing 2 as a sputtering system for 
obtaining the conventional dielectric film is known. 

[0003] In sputtering system a of **2** b A metal vacuum chamber, A ceramic target for c to obtain the 
target dielectric film and d A spatter cathode, An electric insulating plate for e to insulate the spatter 
cathode d from vacuum CHIMBAb which is ground potential, The substrate with which opposite 
arrangement of the f was carried out at the ceramic target c in order that ground shielding and g might 
form an adhesion-proof board on a front face and h might form a dielectric film, A substrate electrode 
holder and j equipped with the heater at which i heats Substrate h The exhaust-port bulb of a vacuum 
chamber, A grounded plate for a gas installation pipe for k to introduce sputtering gas in the vacuum 
chamber b and 1 to make the vacuum chamber b ground potential and m show RF power source for 
impressing power to the spatter cathode d. 

[0004] Among these equipment components, in order for an adhesion-proof board g to prevent the 
sputtered particles of the ceramic target c by which sputtering was carried out dispersing, adhering to the 
everywhere in the vacuum chamber b, and polluting a wall, it is common to be installed in the perimeter 
of Substrate h and Target c. 

[0005] And since the adhesion-proof board g is installed even if it forms a dielectric film on long 
duration and Substrate h to some extent, the wall of the vacuum chamber b hardly became dirty, but the 
film has been prevented from adhering [ of the ceramic target c ] to parts other than Substrate h except 
for a part for the point of the ground shielding f of the equipment component with which the adhesion- 
proof board g has been arranged around Substrate h and Target c, and the gas installation pipe k. 
[0006] Moreover, repeat membrane formation can be continued after the suitable membrane formation 
passage of time by exchanging a part for the point of the adhesion-proof board g to which the film of the 
ceramic target c adhered, the ground shielding f, and the gas installation pipe k, or removing and 
washing an adhesion-proof board g. 

[0007] Since the adhesion-proof board g and the gas installation pipe k are produced with a common for 
example, metallic material like stainless steel material in many cases and are attached in the wall of the 
vacuum chamber b, the potential is ground potential. Moreover, naturally the ground shielding f is 
ground potential. 

[0008] After spatter initiation, when the sputtered particles which jumped out of the ceramic target c 
accumulate on the front face by the side of the space where the plasma of the equipment component of 
such ground potentials arranged around Substrate h and the ceramic target c exists and the deposited 
film is insulating film, after carrying out for a while, in the front face of the side which the insulating 
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film deposits, small arcing begins to occur and this arcing begins to happen across these front faces 
soon. When discharge was suspended and the front face of these equipment components was observed, 
the marks which arcing produced remained in these front faces, and whitish powder had adhered to 
coincidence. Since such powder is incorporated by the substrate h which pollutes the inside of the 
vacuum chamber b and forms membranes in many cases, it is not desirable. 

[0009] The cause of generating of this powder is based on the following mechanisms. The insulating 
film begins to accumulate on the front face by the side of the space where the plasma of the equipment 
component which is ground potential exists. On the other hand, the plasma has spread, the space 
surrounded by the inside front face, the ceramic target c, and Substrate h of an adhesion-proof board g is 
based also on the stray magnetic field reinforcement of a ceramic target c front face, when it is the 
magnetron sputtering method, but if the power impressed to the spatter cathode d becomes large in order 
to make a membrane formation rate quick anyway, the plasma will spread to near an adhesion-proof 
board g. 

[0010] Although a problem is not produced at all at this time when the film to deposit is a metal 
membrane, in the case of the insulating film, the following phenomena happen. 
[001 1] That is, the insulating film accumulates on the front face of these equipment components, the 
insulating film is exposed to the plasma, or if the plasma exists in near, forward or negative charge will 
be accumulated in the front face of the insulating film by the plasma potential in the location. 
[0012] Generally the charge up of the about dozens of v absolute value of the charge is carried out from 
several V. Although the beginning very thin film accumulates on the front face of these equipment 
components, since these equipment components are ground potentials when the electrical potential 
difference in which the film carries out dielectric breakdown, i.e., pressure-proofing, is low and such a 
charge is then accumulated in an insulating film front face, the charge of an insulating film front face 
moves by the very thin film, carrying out dielectric breakdown of the film in the membranous thickness 
direction to a ground potential side. 

[0013] A pinhole and film exfoliation arise in the part by which dielectric breakdown was carried out, 
and the metal ground side of an equipment component exposes the part again. And if the insulating film 
begins to accumulate on that part again, the charge up on the front face of the film and membranous 
dielectric breakdown will be repeated like the above, and the front face of these equipment components 
will repeat this condition everywhere. That is, this condition has generated small arcing produced across 
the front face for a point of the adhesion-proof board g described previously, the ground shielding f, and 
the gas installation pipe k. 

[0014] At this time, since, as for the insulating film, the film exfoliates micro by dielectric breakdown, 
the fine powder which exfoliated from everywhere has generated the front face of these equipment 
components. Since it mixes into the dielectric film which serves as membrane formation dust and is 
made to deposit on Substrate h and such powder causes poor membrane formation, it is not desirable. 
[0015] Therefore, it is I in order to make it such dust not occur. It is made for a charge not to be 
accumulated on the insulating film. The distance between Targets c is separated as much as possible 
from an adhesion-proof board g, or it is made for the plasma not to spread so that the inside front face of 
an adhesion-proof board g may not be especially exposed to the plasma. 

II Even if a charge is accumulated on the insulating film, the charge discharges toward ground potential 
and it is made not to cause dielectric breakdown. 
There is a means of two kinds of **. 
[0016] 

[Problem(s) to be Solved by the Invention] There is dimensional constraint in a vacuum chamber about 
the means of said I, and it cannot detach to infinity, and if it continues carrying out prolonged 
continuation membrane formation, only the charge which gives the impression electric field which 
destroy ********** SO on will be accumulated in the insulating film front face deposited on the 
adhesion-proof board g inside. On the other hand as opposed to said means of II, do not make an 
adhesion-proof board g into ground potential, namely, separate an adhesion-proof board g from the 
ground potential of a vacuum chamber with an electric insulating plate, or It can expect easily whether 
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dielectric breakdown is caused while it had been accumulated in the front face of the insulating film 
which it becomes impossible to have discharged to ground potential, and deposited the charge 
accumulated on the insulating film, when producing the adhesion-proof board g itself not with a metallic 
material but with the insulator ingredient. 

[0017] However, as mentioned above, generating of the plasma has unstable discharge, and in fact, since 
discharge is maintained when a current flows between a spatter cathode and a surrounding ground, when 
there is extremely little ground potential, when extreme, there is a problem of it becoming impossible to 
maintain discharge to the perimeter of a spatter cathode. 

[0018] It aims at offering the membrane formation approach of of the sputtering system and dielectric 
film which this invention cancels said this trouble, and does not have raising dust from the equipment 
component arranged around a substrate and a target, and can maintain the stable discharge. 
[0019] 

[Means for Solving the Problem] The sputtering system of this invention equips the perimeter of the 
substrate which counters, and a target with the equipment component of ground potential, and is 
characterized by covering with the insulator the front face by the side of the space of said equipment 
component where the plasma exists at least in the sputtering system which obtains a dielectric film on a 
substrate using a ceramic target. 

[0020] Moreover, said insulator may coat insulating ceramics, such as aluminum 203, Ti02, Si02, 
Zr02 and MgO, and B4C, by a CVD method, PVD, the spatter, the applying method, or the spraying 
process. Furthermore, the thickness is good also as 0. 1 micrometers - about 5000 micrometers. 
[0021] Moreover, it is good also considering said dielectric film as SrTi03, BaTi03, TiO (BaSr)3, 
PbTi03, TiO (PbLa)3, Pb(ZrTi) 03, or O (ZrTi (PbLa))3 and Ta 205. 

[0022] The membrane formation approach of the dielectric film of this invention is what is performed 
using said sputtering system. In more detail In the membrane formation approach of the dielectric film 
which performs sputtering to a ceramic target and forms a dielectric film on a substrate using the 
substrate which counters, and the sputtering system which equips the perimeter of a target with the 
equipment component of ground potential Said sputtering system is equipment with which the front face 
by the side of the space of said equipment component where the plasma exists at least is covered with 
the insulator. It is characterized by said dielectric film being SrTi03, BaTi03, TiO (BaSr)3, PbTi03, 
TiO (PbLa)3, Pb(ZrTi) 03, or O (ZrTi (PbLa))3 and Ta 205. 

[0023] At this time, a wrap insulator may coat insulating ceramics, such as aluminum 203, Ti02, Si02, 
Zr02 and MgO, and B4C, for the front face by the side of the space of an equipment component where 
the plasma exists at least by a CVD method, PVD, the spatter, the applying method, or the spraying 
process. Furthermore, the thickness is good also as 0. 1 micrometers - about 5000 micrometers. 
[0024] 

[Function] The sputtering system of this invention which forms a dielectric film by the sputtering 
method using a ceramic target Since the front face by the side of the substrate which counters, and the 
space where the plasma of the equipment component of the ground potential arranged around a target 
exists is covered with the insulator layer Since an insulator layer with pressure-proofing higher than the 
electric field which the charge makes already exists even if the spatter film begins to accumulate on this 
insulator layer and a charge is accumulated in the front face, Since a charge does not discharge toward 
the ground potential side of an equipment component, therefore dielectric breakdown of the insulator 
layer is not carried out to the spatter film, neither powder nor dust is generated but the inside of a 
vacuum chamber can form membranes in a pure ambient atmosphere. 

[0025] Moreover, although the insulator layer of said equipment component of a sputtering system is 
pinched, since it can become ground potential in RF even if a dielectric film accumulates, when the 
thickness is not not much thick, the discharge which carried out long duration stability is maintainable. 
[0026] Consequently, a dielectric film with very little mixing of dust is formed on a substrate. 
[0027] 

[Example] Having set to 0.1 micrometers thru/or 5000 micrometers thickness of the insulating ceramic 
film which is the insulator which covers the front face by the side of the space of equipment 
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components, such as an adhesion-proof board and ground shielding, where the plasma exists at least in 
this invention When the thickness of the insulating ceramic film does not fulfill 0.1 micrometers When it 
causes raising dust since dielectric breakdown also of the insulating ceramic film is carried out also to 
**, and the thickness of the insulating ceramic film exceeds 5000 micrometers with the charge with 
which pressure-proofing was accumulated low It is because ground potential exists through the thick 
ceramic film, so grounding becomes inadequate and the stable discharge of the RF plasma cannot be 
carried out. 

[0028] Next, according to an accompanying drawing, the concrete example of the membrane formation 
approach of the dielectric film of this invention is explained with the example of a comparison. 
[0029] Example 1 drawing 1 shows one example of the sputtering system 1 of this invention. 
[0030] A ceramic target for the vacuum chamber of metal [ two ] and 3 to obtain the target dielectric 
film among drawing, The electric insulating plate for insulating from vacuum CHIMBA 2 whose 4 is a 
spatter cathode and whose 5 is ground potential about the spatter cathode 4, A substrate for ground 
shielding and 7 to form an adhesion-proof board on a front face, and for 6 form a dielectric film, as for 
8, The substrate electrode holder equipped with the heater at which 9 heats a substrate 8, and 10 The 
exhaust-port bulb of a vacuum chamber, A grounded plate for a gas installation pipe for 1 1 to introduce 
sputtering gas in a vacuum chamber and 12 to make the vacuum chamber 2 ground potential and 13 
show RF power source for impressing power to the spatter cathode 3. 

[003 1] Although the conventional sputtering system and a change do not have said equipment 
configuration, the description of this invention is followed. A substrate 8 and the adhesion-proof board 7 
which is one of the equipment components of the ground potential arranged around the ceramic target 3 
are produced by stainless steel material (SUS304) with a thickness of 2mm. The insulating ceramic film 
15 of aluminum 203 (aluminum oxide) with a thickness of 50 micrometers was formed in the surface 7a 
list by the side of the space 14 where the plasma exists by the spraying process at surface 1 la of the gas 
installation pipe 1 1 which are other equipment components, respectively. 

[0032] Moreover, a copper (Cu) plate is used for the rear-face 7b side of the adhesion -proof board 7 
with which the plasma does not exist, and it connects through the vacuum chamber 2, and was made to 
become ground potential electrically with a grounded plate 12. 

[0033] Moreover, the ground shielding 5 did not form the insulating film especially in the front face 
connecting with the vacuum chamber 2 through an electric insulating plate 16, considering as the 
vacuum chamber 2 and an insulating condition, and writing as floating potential electrically from the 
vacuum chamber 2 of ground potential. 

[0034] Moreover, since the substrate electrode holder 9 was also floating potential, the insulating film 
was not formed especially in the front face. 

[0035] And in this example, this ceramic target 3 was attached in the vacuum chamber 2 of a sputtering 
system 1, using SrTi03 (strontium titanate) with a diameter [ of 150mm ], and a thickness of 4mm as a 
ceramic target 3. 

[0036] Moreover, the substrate 8 was held in the substrate electrode holder 9, using a 3 inch silicon 
wafer as a substrate 8. The potential of a substrate is floating potential. 

[0037] Moreover, distance B from 55mm and ceramic target 3 edge to the side face of an adhesion-proof 
board 7 was set to 45mm for the distance A from ceramic target 3 front face to adhesion-proof board 7 
front face. 

[0038] And after exhausting the inside of the vacuum chamber 2 from the exhaust-port bulb 10 to a 
1x10 to 4 Pa pressure, The sputtering gas which consists of Ar (argon) gas which mixed 20%O2 
(oxygen) gas from the gas installation pipe 1 1 is introduced in the vacuum chamber 2. It considered as 
the sputtering gas pressure of 0.5Pa, and sputtering was performed to the ceramic target 3 by the RF 
sputtering method of W, and SrTi03 film of 200nm of thickness was formed on the spatter power 500 
substrate 8 heated in temperature of 400 degrees C with the substrate electrode holder 9. 
[0039] And when the condition of surface 7a of the discharge condition under membrane formation and 
an adhesion-proof board 7, surface 6a of the ground shielding 6, and surface 1 la of the gas installation 
pipe 1 1 was observed by viewing, an adhesion-proof board front face, a ground shielding front face, and 
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a gas installation pipe front face are changeless in any way, and its condition of the plasma was also 
stable. 

[0040] Moreover, when the number of dust with a magnitude [ in the SrTi03 film formed on the 
substrate 8 ] of 0.5 micrometers or more was measured by the laser dust monitor, the increment in the 
number of dust with a magnitude of 0.5 micrometers or more was 16 pieces compared with membrane 
formation before. 

[0041] except having produce the adhesion-proof board g by the stainless steel material (SUS304) with a 
thickness of 2mm, and having consider as the condition that the surface of metal of ground potential 
exposed both sides, using the conventional equipment show in example of comparison 1 drawing 2 , and 
having use for the front face the ground shielding f which have not cover an insulator film at all, and the 
gas installation pipe k, RF sputtering be performed by the same approach as said example 1, and SrTi03 
film be formed on the substrate. 

[0042] And the discharge condition under membrane formation and an adhesion -proof board front face, 
a ground shielding front face, The adhesion-proof board front face where the plasma exists from the 
about 30-second back of discharge starting when the condition of a gas installation pipe front face is 
observed by viewing, The small luminescent spot began to be observed on a ground shielding front face 
and a gas installation pipe front face, the number and range were expanded with the passage of time of 
time amount, and the luminescent spot by arcing of an adhesion-proof board front face, a ground 
shielding front face, and a gas installation pipe front face was mostly observed after about 2 minutes on 
the whole surface. 

[0043] After discharge-starting 60 minutes passed, discharge was suspended, atmospheric-air 
disconnection of the inside of the vacuum chamber b was carried out, when the front face of the 
adhesion-proof board with which the plasma existed, the ground shielding front face, and the gas 
installation pipe front face were observed, many remains of abnormality discharge like lightning with a 
die length of about 3 -60mm could check, and the powdery small white thing had adhered. This powder 
was the fines of SrTi03. 

[0044] Moreover, when the number of dust with a magnitude [ in the SrTi03 film formed on the 
substrate ] of 0.5 micrometers or more was measured by the laser dust monitor, the increment in dust 
was 522 pieces. 

[0045] An adhesion-proof board g is produced by stainless steel material (SUS304) with a thickness of 
2mm using the conventional equipment shown in example of comparison 2 drawing 2 . Consider as the 
condition that the surface of metal of ground potential exposed both sides, and the ground shielding f 
which has not covered the insulator film at all, and the gas installation pipe k are used for a front face. 
Moreover, connect with the vacuum chamber b through an electric insulating plate (although not 
illustrated, it is the same as the electric insulating plate 16 of drawing 1 R> 1), and the ground shielding 
f and an adhesion-proof board g are made into the vacuum chamber b and an insulating condition. 
Except having considered as floating potential electrically from the vacuum chamber b of ground 
potential, RF sputtering was performed by the same approach as said example 1, and SrTi03 film was 
formed on the substrate. 

[0046] and the plasma of the space surrounded with an adhesion-proof board, a substrate, a ceramic 
target, and ground shielding from immediately after discharge-starting abbreviation when the condition 
of the discharge condition under membrane formation and an adhesion-proof board front face, a ground 
shielding front face, and a gas installation pipe front face was observed by viewing - flickeringly - 
moving - often — the fire from clearances, such as an adhesion-proof board, — the plasma was blowing 
off pillar-shaped. Moreover, the plasma began to light up after [ of discharge starting ] about 3 minutes, 
and the rate which has disappeared with the passage of time became high. Moreover, abnormalities, such 
as arcing, were not accepted in rear faces, such as an adhesion-proof board, during discharge. Anyway, 
discharge was in the unstable condition. 

[0047] Moreover, when the number of dust with a magnitude [ in the SrTi03 film formed on the 
substrate ] of 0.5 micrometers or more was measured by the laser dust monitor, the increment in dust 
was 1 1 pieces. 
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[0048] However, although membranes were formed for 60 minutes like the example 1, there was only 
obtained 1 lOnm thickness and its membrane formation rate was unstable. 

[0049] SrTi03 film was formed on the substrate 8 by the same approach as said example 1 except 
having used the adhesion-proof board and gas installation pipe to which the thickness of the insulating 
ceramic film 15 of aluminum 203 formed in surface 7a of example 2 adhesion-proof board 7 and 
surface 1 la of the gas installation pipe 1 1 by the spraying process was variously changed as shown in 
Table 1. 

[0050] And the abnormality discharge condition of surface 7a of the plasma state under discharge under 
membrane formation and an adhesion-proof board 7, surface 6a of the ground shielding 6, and surface 
1 la of the gas installation pipe 1 1 is observed by viewing, and the result is shown in Table 1. 
[005 1] Moreover, the number of dust with a magnitude [ in the SrTi03 film formed on the substrate ] of 
0.5 micrometers or more is measured by the laser dust monitor, and the result is shown in Table 1. 



[0052] 
[Table 1] 
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[0053] In within the limits whose thickness of the insulating ceramic film 15 made from aluminum203 
formed in surface 7a of an adhesion-proof board 7 and surface 1 la of the gas installation pipe 1 1 is 0. 1 
micrometers - 5000 micrometers of this invention so that clearly from Table 1 Since there is no 
abnormality discharge on surface 7a of an adhesion-proof board 7, or surface 1 la of the gas installation 
pipe 1 1 and the condition of the plasma was also stable, dust was incorporated in the film and it was 
checked that a membrane formation rate does not become unstable. 

[0054] As mentioned above, although SrTi03 film by which the spatter was carried out is formed in the 
front face of the adhesion-proof board by the side of the space where the plasma exists in an example 1, 
or other equipment components and forward or negative charge is accumulated in the front face by the 
effect of the plasma Since the insulating ceramic film of aluminum 203 is formed in between the metal 
sides of the adhesion-proof board which is ground potential (i.e., an adhesion-proof board front face) by 
the thickness of 50 micrometers, pressure-proofing of an insulator layer is high, and the charge cannot 
escape to a ground and does not cause dielectric breakdown, 

[0055] Therefore, neither abnormalities like small arcing at that time nor generating of extreme dust is 
caused. Moreover, although the side [ rear face /, i.e. the plasma does not exist, / a side / of an adhesion- 
proof board ] is ground potential and its insulator layer of aluminum 203 is pinched, since the thickness 
is not not much so thick as 50 micrometers, RF plasma can maintain stable discharge, without swinging 
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or blinking. 

[0056] On the other hand, SrTi03 film of the ceramic target material by which the spatter was carried 
out is formed in the front face of the adhesion-proof board by the side of the space where the plasma 
exists during membrane formation of SrTi03 film to a substrate top in the example 1 of a comparison, 
ground shielding, and a gas installation pipe, and forward or negative charge begins to be accumulated 
in the front face. 

[0057] By the electric field which the charge accumulated in the front face builds, since only SrTi03 
film of still very thin thickness is formed in the front face of this adhesion-proof board, ground 
shielding, and a gas installation pipe, this SrTi03 film becomes powder, and scatters and a substrate 
ground metal side exposes it at the same time this SrTi03 film causes dielectric breakdown and a charge 
discharges to a ground. Furthermore, although SrTi03 film accumulates on the exposed part again since 
the spatter continues, dielectric breakdown is repeated again similarly. The remains of abnormality 
discharge will occur on an adhesion-proof board front face etc then. The powder which scattered since 
such a condition occurred on the surface whole surface, such as an adhesion-proof board and ground 
shielding, will become dust. 

[0058] moreover — since ground potential does not exist in the perimeter of a ceramic target in the 
example 2 of a comparison — the plasma - not being stabilized — ** goats — since it blinks and a 
membrane formation rate does not become fixed, it cannot be used practically. 

[0059] When the thickness of the insulating ceramic film of aluminum 203 formed in front faces, such 
as an adhesion-proof board and a gas installation pipe, in the example 2 is as thin as 0.05 micrometers a 
spraying process — perfect — a pinhole, although SrTi03 thin film which started arcing and was 
deposited the insulating ceramic film of aluminum 203 and on it has caused dielectric breakdown in 
such a thin part since the ground side is slightly exposed in not the free film but some places If SrTi03 
film accumulates on the insulating ceramic film of aluminum 203 gradually and front faces, such as an 
adhesion-proof board, are insulated, abnormality discharge will be lost by the same reason as an 
example 1, and discharge will be stabilized. 

[0060] Since the front face of an adhesion-proof board and a gas installation pipe is fully insulated for 
the thickness of the insulating ceramic film of aluminum 203 from 0.1 micrometers to 5000 
micrometers and the adhesion -proof board and the gas installation pipe have RF ground potential 
through the insulating ceramic film, stable discharge is maintainable. Although the insulating ceramic 
film exists between the plasma and ground potentials, such as an adhesion-proof board, if this insulating 
ceramic film is not so thick at the time of RF discharge as for this, it can function as ground potential at 
the time. However, if the thickness of aluminum 203 of the insulating ceramic film which is an insulator 
becomes thick to 10000 micrometers, there will not be ground potential sufficient in RF for the 
perimeter of the plasma, and discharge will become unstable. 

[0061] SrTi03 film was formed on the substrate 8 by the same approach as said example 1 except 
having used the insulating ceramic film 15 formed in surface 7a of example 3 adhesion -proof board 7, 
and surface 1 la of the gas installation pipe 1 1 as 0. ImicromTiOin CVD (Chemical Vapor Deposition) 
thickness formed by law2 (titanium oxide) film instead of 20thermal-spraying aluminum3 film. 
[0062] And when the condition of surface 7a of the discharge condition under membrane formation and 
an adhesion-proof board 7 and surface 1 la of the gas installation pipe 1 1 was observed by viewing, there 
is no abnormality discharge and, as for the adhesion-proof board front face and the gas installation pipe 
front face, the condition of the plasma was also stable [ discharge ]. 

[0063] Moreover, when the number of dust with a magnitude [ in the SrTi03 film formed on the 
substrate ] of 0.5 micrometers or more was measured by the laser dust monitor, the increment in dust 
was 27 pieces. 

[0064] Moreover, the thickness of SrTi03 obtained film was 200nm. 

[0065] SrTi03 film was formed on the substrate 8 by the same approach as said example 1 except 
having used the insulating ceramic film 15 formed in surface 7a of example 4 adhesion-proof board 7, 
and surface 1 la of the gas installation pipe 1 1 as Si02 (silicon oxide) film with a thickness of 10 
micrometers which calcinated on these front faces after applying hexa methyl disiloxane, and was 
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formed in them instead of 20thermal-spraying aluminum3 film, and having carried out it. 
[0066] And when the condition of surface 7a of the discharge condition under membrane formation and 
an adhesion -proof board 7 and surface 1 la of the gas installation pipe 1 1 was observed by viewing, there 
is no abnormality discharge and, as for the adhesion-proof board front face and the gas installation pipe 
front face, the condition of the plasma was also stable [ discharge ]. 

[0067] Moreover, when the number of dust with a magnitude [ in the SrTi03 film formed on the 
substrate ] of 0.5 micrometers or more was measured by the laser dust monitor, the increment in dust 
was eight pieces. 

[0068] Moreover, it was 200nm when the thickness of SrTi03 film obtained after the membrane 
formation for 60 minutes was measured. 

[0069] SrTi03 film was formed on the substrate 8 by the same approach as said example 1 except 
having used the insulating ceramic film 15 formed in surface 7a of example 5 adhesion-proof board 7, 
and surface 1 la of the gas installation pipe 1 1 as Zr02 (zirconium dioxide) film with a thickness of 5 
micrometers formed by the sputtering method instead of 20thermal-spraying aluminum3 film. 
[0070] And when the condition of surface 7a of the discharge condition under membrane formation and 
an adhesion-proof board 7 and surface 1 la of the gas installation pipe 1 1 was observed by viewing, there 
is no abnormality discharge and, as for the adhesion-proof board front face and the gas installation pipe 
front face, the condition of the plasma was also stable [ discharge ]. 

[0071] Moreover, when the number of dust with a magnitude [ in the SrTi03 film formed on the 
substrate ] of 0.5 micrometers or more was measured by the laser dust monitor, the increment in dust 
was 30 pieces. 

[0072] Moreover, the thickness of SrTi03 obtained film was 200nm. 

[0073] the insulating ceramic film 15 formed in surface 7a of example 6 adhesion-proof board 7, and 
surface 1 la of the gas installation pipe 1 1 - instead of [ of 20thermal -spraying aluminum3 film ] - 
PVD (Physical Vapor Deposition) — SrTi03 film was formed on the substrate 8 by the same approach 
as said example 1 except having considered as the MgO (magnesium oxide) film with a thickness of 50 
micrometers formed by law. 

[0074] And when the condition of surface 7a of the discharge condition under membrane formation and 
an adhesion-proof board 7 and surface 1 la of the gas installation pipe 1 1 was observed by viewing, there 
is no abnormality discharge and, as for the adhesion-proof board front face and the gas installation pipe 
front face, the condition of the plasma was also stable [ discharge ]. 

[0075] Moreover, when the number of dust with a magnitude [ in the SrTi03 film formed on the 
substrate ] of 0.5 micrometers or more was measured by the laser dust monitor, the increment in dust 
was 1 5 pieces. 

[0076] Moreover, the thickness of SrTi03 film formed on the substrate was 200nm. 
[0077] SrTi03 film was formed on the substrate 8 by the same approach as said example 1 except 
having used the insulating ceramic film 15 formed in surface 7a of example 7 adhesion-proof board 7, 
and surface 1 la of the gas installation pipe 1 1 as B4C (boron carbide) film with a thickness of 0.2 
micrometers formed by the sputtering method instead of 20thermal -spraying aluminum3 film. 
[0078] And when the condition of surface 7a of the discharge condition under membrane formation and 
an adhesion-proof board 7, surface 6a of the ground shielding 6, and surface 1 la of the gas installation 
pipe 1 1 was observed by viewing, there is no abnormality discharge and, as for the adhesion-proof board 
front face, the ground shielding front face, and the gas installation pipe front face, the condition of the 
plasma was also stable [ discharge ]. 

[0079] Moreover, when the number of dust with a magnitude [ in the SrTi03 film formed on the 
substrate ] of 0.5 micrometers or more was measured by the laser dust monitor, the increment in the 
number of dust was 34 pieces. 

[0080] Moreover, the thickness of SrTi03 film formed on the substrate was 200nm. 
[0081] As an example 8 - 14 ceramic target 3 material, instead of SrTi03 BaTi03 (barium titanate), 
Ti03 (strontium titanate barium), PbTi03 (lead titanate), (BaSr) Ti03 (lead titanate lanthanum), Pb 
(ZrTi) 03 (PZT), (PbLa) (PbLa) Except having used either ceramic target of 03 (PZT lanthanum) and 
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Ta 205 (tantalum oxide) (ZrTi) BaTi03 film, TiO(BaSr)3 film, PbTi03 film, TiO(PbLa)3 film, Pb 
(ZrTi) 03 film, 0(ZrTi (PbLa))3 film, or 20Ta5 film was formed on the substrate 8 by the same 
approach as said example 1. 

[0082] And when the condition of surface 7a of the discharge condition under membrane formation and 
an adhesion-proof board 7 and surface 1 la of the gas installation pipe 1 1 was observed by viewing, in 
any case, abnormality discharge does not have an adhesion-proof board front face and a gas installation 
pipe front face, and the condition of the plasma was also stable. 

[0083] Moreover, the place which measured the number of dust with a magnitude [ in each film formed 
on the substrate ] of 0.5 micrometers or more by the laser dust monitor, The increment in the dust of 
BaTi03 film is seven pieces, and the increment in the dust of TiO(BaSr)3 film is 19 pieces. The 
increment in the dust of PbTi03 film is 18 pieces, and the increment in the dust of TiO(PbLa)3 film is 
33 pieces. The increment in the dust of Pb(ZrTi) 03 film was 22 pieces, the increment in the dust of O 
(ZrTi (PbLa))3 film was 30 pieces, and the increment in the dust of 20Ta5 film was 40 pieces. 
[0084] Also when which ceramic target material was used so that clearly from the result of examples 8- 
14, while forming membranes, the plasma state which abnormality discharge does not have and was 
stabilized was acquired, the thickness of each formed film is also reproducible and the stable membrane 
formation rate was obtained. 

[0085] Moreover, each augend of the dust in each film formed on the substrate was about 10-40 pieces 
and low level. 

[0086] Example 15 adhesion-proof board 7 was produced by stainless steel material (SUS304) with a 
thickness of 2mm, and, unlike drawing 1 , the insulating ceramic film of aluminum 203 (aluminum 
oxide) with a thickness of 50 micrometers was formed in all the fields except the terminal area 
(lOmmxlOmm) for making it ground potential by the spraying process. Moreover, except unlike 
dr awing 1 , having attached to the vacuum chamber 2 of ground potential direct picking without the 
electric insulating plate 16, having considered as ground potential, and having carried out 50-micrometer 
thermal spraying of the aluminum 203 (aluminum oxide) to all fields other than the field which touches 
the vacuum chamber 2, RF sputtering was performed by the same approach as said example 1, and the 
ground shielding 6 also formed SrTi03 film on the substrate. 

[0087] And when the condition of the discharge condition under membrane formation and an adhesion- 
proof board front face, a ground shielding front face, and a gas installation pipe front face was observed 
by viewing, discharge and the plasma state were stable and an adhesion-proof board front face, a ground 
shielding front face, and especially a gas installation pipe front face were normal. 
[0088] Moreover, when the number of dust with a magnitude [ in the SrTi03 film formed on the 
substrate 8 ] of 0.5 micrometers or more was measured by the laser dust monitor, the increment in dust 
with a magnitude of 0.5 micrometers or more was ten pieces. 

[0089] In addition, although the adhesion-proof board 7 is altogether produced by stainless steel material 
in the above-mentioned example, this invention is not limited to this and may be produced with 
aluminum, an aluminium alloy, or titanium and a titanium alloy that what is necessary is just a 
conductive ingredient. Moreover, it cannot be overemphasized that ground shielding which is other 
equipment components, and a gas installation pipe are also produced with the conductive ingredient. 
[0090] 

[Effect of the Invention] In the equipment which carries out the spatter of the ceramic target for a 
dielectric film by the sputtering method, and forms a dielectric film on a substrate when based on the 
sputtering system of this invention Since the front face by the side of the substrate which counters, and 
the space where the plasma of the equipment component of the ground potential arranged around a 
target exists is covered with the insulator layer Since an insulator layer with pressure-proofing higher 
than the electric field which the charge makes already exists even if the spatter film begins to 
accumulate on this insulator layer and a charge is accumulated in the front face, Since a charge does not 
discharge toward the ground potential side of an equipment component and dielectric breakdown of the 
insulator layer is not carried out to the spatter film, neither powder nor dust is generated but the inside of 
a vacuum chamber can form membranes in a pure ambient atmosphere. Moreover, since the insulator 
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layer is pinched since said equipment component of a sputtering system is ground potential, but it can 
become ground potential in RF even if a dielectric film accumulates when the thickness is not not much 
thick, the stable plasma discharge is obtained and it is effective in the ability to offer the sputtering 
system which can maintain abnormality discharge and the discharge which there was very little dust and 
carried out long duration stability. 

[0091] Said insulator of the front face by the side of the space where said equipment component is used 
as a metallic material, and the plasma exists Moreover, a CVD method, It is 0.1 by PVD, the spatter, the 
applying method, or the spraying process, aluminum 203, Ti02, Si02, Zr02, MgO with which mum- 
5000micrometer thickness was coated, Since these film that the metallic material coated as ground 
potential works as an insulator layer when considering as either of the insulating ceramic film which 
consists of B4C, there are very little abnormality discharge and dust and the stable plasma discharge is 
obtained. 

[0092] When based on the membrane formation approach of the dielectric film of this invention, the 
sputtering system which covered with the insulator layer the front face by the side of the space where the 
plasma of said equipment component exists is used. Since the spatter of the ceramic target is carried out 
by the sputtering method and the dielectric film was formed on the substrate Since an insulator layer 
with pressure-proofing higher than the electric field which the charge makes already exists even if the 
spatter film begins to accumulate on this insulator layer and a charge is accumulated in the front face, 
Since a charge does not discharge toward the ground potential side of an equipment component and 
dielectric breakdown of the insulator layer is not carried out to the spatter film Although neither powder 
nor dust was generated, but the inside of a vacuum chamber could form membranes in the pure ambient 
atmosphere, and the insulator layer has been pinched since said equipment component of a sputtering 
system is ground potential Since the discharge which carried out long duration stability since it became 
ground potential in RF even if the dielectric film accumulated when the thickness was not not much 
thick is maintainable, there are very little abnormality discharge and dust and there is effectiveness 
which the stable plasma discharge is obtained and forms a dielectric film very easily on a substrate. 
[0093] Said insulator of the front face by the side of the space where said equipment component is used 
as a metallic material, and the plasma exists Moreover, a CVD method, It is 0.1 by PVD, the spatter, the 
applying method, or the spraying process, aluminum 203, Ti02, Si02, Zr02, MgO with which mum- 
5000micrometer thickness was coated, Since these film that the metallic material coated as ground 
potential works as an insulator layer when considering as either of the insulating ceramic film which 
consists of B4C, there are very little abnormality discharge and dust and the stable plasma discharge is 
obtained. 
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damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The sputtering system characterized by covering with the insulator the front face by the side 
of the space of said equipment component where the plasma exists at least in the sputtering system 
which equips the perimeter of the substrate which counters, and a target with the equipment component 
of ground potential, and obtains a dielectric film on a substrate using a ceramic target. 
[Claim 2] Said insulator is a sputtering system given in the 1st term of a claim characterized by being 
either of the insulating ceramic film which consists of aluminum 203 with which the thickness of 0. 1 
micrometers - 5000 micrometers was coated by a CVD method, PVD, the spatter, the applying method, 
or the spraying process, Ti02, Si02, Zr02 and MgO, and B4C. 

[Claim 3] Said dielectric film is a sputtering system given in the 1 st term of a claim or the 2nd term 
characterized by being SrTi03, BaTi03, TiO (BaSr)3, PbTi03, TiO (PbLa)3, Pb(ZrTi) 03, or O (ZrTi 
(PbLa))3 and Ta 205. 

[Claim 4] In the membrane formation approach of the dielectric film which performs sputtering to a 
ceramic target and forms a dielectric film on a substrate using the substrate which counters, and the 
sputtering system which equips the perimeter of a target with the equipment component of ground 
potential Said sputtering system is equipment with which the front face by the side of the space of said 
equipment component where the plasma exists at least is covered with the insulator. Said dielectric film 
is the membrane formation approach of the dielectric film characterized by being SrTi03, BaTi03, TiO 
(BaSr)3, PbTi03, TiO (PbLa)3, Pb(ZrTi) 03, or 0 (ZrTi (PbLa))3 and Ta 205. 

[Claim 5] Said insulator is the membrane formation approach of a dielectric film given in the 4th term of 
a claim characterized by being either of the insulating ceramic film which consists of aluminum 203 
with which the thickness of 0. 1 micrometers - 5000 micrometers was coated by a CVD method, PVD, 
the spatter, the applying method, or the spraying process, Ti02, Si02, Zr02 and MgO, and B4C. 
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